Stimulatory effects of glucose and Porphyromonas gingivalis lipopolysaccharide on the secretion of inflammatory mediators from human macrophages.
Hyperglycemia is widely considered to be the causal link between diabetes mellitus (DM) and diabetic complications. The purpose of this study is to determine the effects of high glucose in the presence of lipopolysaccharide (LPS) purified from the periodontal pathogen Porphyromonas gingivalis on human macrophages. Macrophages (U937) were treated with various concentrations of P. gingivalis-LPS under normal (5.5 mM) or high (25 mM) glucose conditions. Mitochondrial dehydrogenase activity was determined using the 3-[4,5-dimethylthiazol-2-yl]-2,5 diphenyltetrazolium bromide assay. The levels of inflammatory mediators secreted were determined using the enzyme-linked immunosorbent assay and the competitive enzyme immunoassay. The intracellular calcium chelator was used to examine whether the intracellular calcium was involved. Statistical differences were assessed using a one-way analysis of variance and Tukey multiple-comparison intervals with α = 0.05. High glucose condition enhanced the mitochondrial dehydrogenase activity in macrophages. P. gingivalis-LPS induced the secretion of interleukin (IL)-6, tumor necrosis factor (TNF)-α, and prostaglandin E(2) (PGE(2)) in a dose-dependent manner both in normal and high glucose conditions. The stimulatory effects by P. gingivalis-LPS were more evident when cells were cultured under high glucose conditions. Changes of intracellular calcium concentration were involved not only in high glucose-induced mitochondrial dehydrogenase activity but also in P. gingivalis-LPS-induced production of IL-6, TNF-α, or PGE(2), especially under the high glucose conditions. High glucose appeared to enhance the inflammatory response induced by the periodontal pathogen. The information generated may help to delineate the possible mechanisms by which hyperglycemia compromises the periodontal health of patients with DM.